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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Limiting viscosity [eta] is the amount polyethylene molecule orientation 
textiles of Polymer Division which 5 or more and its repeating unit become from real 
ethylene, One or more endothermic peaks at the time of fusion which mean intensity 
of said textiles is 22 or more cN/dtex, and was calculated with a differential scanning 
calorimeter (DSC) exist in 140-148 **, And a highly efficient fishing line excellent in 
abrasion resistance becoming not less than 148 ** from a polyethylene fiber which 
has at least one or more peaks. 

[Claim 2]A polyethylene fiber, A differential scanning calorimeter. (DSC) A ratio of 
height with the 2nd fusion endothermic peak (T m2 ) of** which is in the 1st melting 
peak (T ml ) that has the maximum amount of endothermics in a peak which exists iri 
140 in measurement to 148 **, and not less than 148 **, and has the maximud 
amount of endothermics 1.4:. A highly efficient fishing line excellent in the abrasion 
resistance according to claim 1 being 1.0 to 2.9:1.0. 

[Claim 3]A highly efficient fishing line which excelled [ polyethylene fiber ] in th^ 
abrasion resistance according to claim 1, wherein a ratio of height of T ml and T m2 is| 
1.5:1.0 to 2.9:1.0. 

[Claim 4]A highly efficient fishing line which used the polyethylene fiber according to: 
claim 1 as a braid, and was excellent in abrasion resistance characterized by things. 
[Claim 5]A highly efficient fishing line excellent in abrasion resistance consisting of 
covering yarn which allotted the polyethylene fiber according to claim 1 to wadding. 
[Claim 6]A highly efficient fishing line which made throwing the polyethylene fiberi 
according to claim 1, and was excellent in abrasion resistance characterized by things.| 



i 



[Claim 7]Limiting viscosity [eta] is the amount polyethylene molecule orientation 
textiles of Polymer Division which 5 or more and its repeating unit become from redl 
ethylene, A highly efficient fishing line whose mean intensity of said textiles is 22 or 
more cN/dtex and which was excellent in abrasion resistance, wherein the number of 
times of cutting of textiles consists of a polyethylene fiber which is 100,000 times or 
more in a wear test measured based on the JIS B method (JIS L1095). 
[Claim 8]A highly efficient fishing line which used the polyethylene fiber according to 
claim 7 as a braid, and was excellent in abrasion resistance characterized by things. 
[Claim 9]A highly efficient fishing line excellent in abrasion resistance consisting of 
covering yarn which allotted the polyethylene fiber according to claim 7 to wadding. 
[Claim 10]A highly efficient fishing line which made throwing the high strength 
polyethylene fiber according to claim 7, and was excellent in abrasion resistance 
characterized by things. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]this invention — surf-fishing and deep sea — it is related witf] 
the fishing line which has improved the abrasion resistance demanded in the field of 
fishing, such as fishing. 
[0002] 

[Description of the Prior Art] Polyethylene of ultrahigh molecular weight is used as a 
raw material, it is known by what is called a "gel spinning method" that the high 
intensity and the rate textiles of high elasticity which are not in the former will be 
obtained, and it is widely used already industrially so that it may be indicated by 
JP,S60-47922,B, concerning a high intensity polyethylene fiber. Having the high 
intensity and the rate of high elasticity which was extremely excellent also in the 
fishing line by the high intensity polyethylene fiber invented this time has [ publicly 
known passage ] the further highly efficient demand, especially a dramatically high 
demand of as opposed to the endurance and the fatigue characteristics-proof of a 
fishing line to these fishing lines but in recent years. However, although surely thq 
fishing line by a high intensity polyethylene fiber is excellent in tensile strength and ah 
elastic modulus, On the other hand, it suffered misfortune that it is the structure in 
which the chain carried out orientation highly, and there was a problem that 
endurance especially bending fatigue nature, and abrasion resistance were inferior 



compared with usual polyester and nylon for garments, for example. This problem hacl 
become the trouble in the case of extending the application in various fields to which 
the fishing tackle industry crosses this fishing line variably. 
[0003] 

[Problem(s) to be Solved by the Inventionjln order to cancel this problem, it is 
necessary to make the orientation grade of a chain relax more but, and such a policy 
is a direction in which intensity and an elastic modulus are reduced, and cannot be 
adopted. The polyethylene fiber did not have a strong interaction between chains, but 
it was also made very difficult that causing fibrillation easily for repeated fatigue 
raised the endurance of the textiles. As mentioned above, it is SUBJECT to obtain the 
fishing line by the high intensity polyethylene fiber which intensity and an elastic 
modulus are made to improve further, and has the advanced bending fatigue 
characteristic or abrasion characteristic, with intensity maintained. 
[0004] 

[Means for Solving the Problem]This invention persons came to get this invention, as 
a result of repeating examination wholeheartedly that said purpose should be attained. 
Namely, limiting viscosity [eta] of this invention is the amount polyethylene molecule 
orientation textiles of Polymer Division which 5 or more and its repeating unit become 
from real ethylene, One or more endothermic peaks at the time of fusion which mean 
intensity of said textiles is 22 or more cN/dtex, and was calculated with a differential 
scanning calorimeter (DSC) exist in 140-148 **, And a highly efficient fishing line 
excellent in abrasion resistance becoming not less than 148 ** from a polyethylene 
fiber which has at least one or more peaks, A polyethylene fiber, A differential 
scanning calorimeter. (DSC) A ratio of height with the 2nd fusion endothermic peak 
( T m2) °f ** which is in the 1st melting peak (T m1 ) that has the maximum amount of 
endothermics in a peak which exists in 140 in measurement to 148 **, and not less 
than 148 **, and has the maximum amount of endothermics 1.4:. A highly efficient 
fishing line which was excellent in the abrasion resistance of the above-mentioned 
description by which it is characterized in a ratio of height of T ml and T m2 being the 
highly efficient fishing line which was excellent in the abrasion resistance of the 
above-mentioned description by which it is characterized in it being 1.0 to 2.9:1.0, and 
a polyethylene fiber being 1.5:1.0 to 2.9:1.0, [0005]A highly efficient fishing line which 
used a polyethylene fiber of the above-mentioned description as a braid, and was 
excellent in abrasion resistance characterized by things, They are a highly efficient 
fishing line excellent in abrasion resistance consisting of covering yarn which allotted 
a polyethylene fiber of the above-mentioned description to wadding, and the highly 



efficient fishing line which made a polyethylene fiber of the above-mentionecl 
description throwing, and was excellent in abrasion resistance characterized by things. 
[0006] Limiting viscosity [eta] is the amount polyethylene molecule orientation textiles 
of Polymer Division which 5 or more and its repeating unit become from real ethylene, 
A highly efficient fishing line whose mean intensity of said textiles is 22 or more 
cN/dtex and which was excellent in abrasion resistance, wherein the number of times 
of cutting of textiles consists of a polyethylene fiber which is 100,000 times or more in 
a wear test measured based on the JIS B method (JIS L1095), A highly efficient 
fishing line which used a polyethylene fiber of the above-mentioned description as a 
braid, and was excellent in abrasion resistance characterized by things, They are a 
highly efficient fishing line excellent in abrasion resistance consisting of covering yarn 
which allotted a polyethylene fiber of the above-mentioned description to wadding, 
and the highly efficient fishing line which made throwing a high strength polyethylene 
fiber of the above-mentioned description, and was excellent in abrasion resistance 
characterized by things. 

[0007]As for limiting viscosity [eta] of a high intensity polyethylene fiber in this 
invention, it is important that it is five or more. Less than five are not enough to reveal 
kinetic property, especially tensile strength, and it becomes very difficult to obtain 
high intensity textiles made into the purpose of this invention. Although there is no 
maximum in particular of limiting viscosity, from stability on silk manufacture, a 
viewpoint of a production rate, and also a fatigue-resistant viewpoint of textiles 
obtained, it is preferred that it is 2.9 or less. It may happen, also when 2.9 is exceeded 
and fatigue characteristics-proof curve and are inferior depending on extension 
conditions of spinning thread. 

[0008]A high intensity polyethylene fiber used for a highly efficient fishing line which is 
this invention, If limiting viscosity of the last textiles is satisfied about polymer used 
as the raw material, Although it does not restrict in particular, it is preferred to use a 
raw material with narrower molecular weight distribution in the purpose of improving 
fatigue resistance to a limit, and it is still more preferred that 
molecular-weight-distribution index Mw/Mn obtained by using polymerization 
catalysts, such as a metallocene system catalyst, uses five or less thing. 
[0009]At least one or more endothermic peaks at the time of fusion which asked forf 
the most important composition in a high intensity polyethylene fiber used for a highly 
efficient fishing line which is this invention with a differential scanning calorimeter 
(DSC) of the textiles exist in 140-148 **, And it is having at least one or more peaks 
at not less than 148 **. For example, in a high intensity polyethylene fiber obtained by 



a special technique of carrying out copolymerization of the alpha olefins other than 
ethylene to JP,S63-275708,A, Twist the textiles around aluminum PAN etc., when 
DSC measurement is carried out so that textiles may be in turgescence, disclosure of 
technology that two or more elevated-temperature peaks which originate in 
copolymerization in addition to a main peak are observed occurs, but. Usually, if 
textiles carry out DSC measurement of such a high intensity polyethylene fiber where 
a stress restraint is carried out, it is known well that a rise of the melting point and 
two or more peaks depended on crystal transition etc. depending on the case will 
occur. 

[001 0]A high intensity polyethylene fiber used for a highly efficient fishing line which is 
this invention is a high intensity polyethylene fiber near a real homopolymer of a re^l 
ethylene unit, and in the measurement technique of DSC of this invention described 
later, textiles were once cut to 5 mm or less, and it has measured them in the state of 
no restraining thoroughly. Also in this case, a high intensity polyethylene fiber whic^i 
has two or more melting peaks to this elevated temperature is new knowledge a place 
which an artificer gets to know. Thus, even a state where perfect it does not restrain 
is presumed that a crystal structure (henceforth "HMC") different 
elevated-temperature fusion type from the usual polyethylene crystal (henceforth 
EC ) as a Reason two or more melting peaks exist in a pyrosphere exists. From a 
desirable result being obtained, if a content solvent in the surface of textiles is 
removed more positively and structure formation is carried out as working example 
shows later. It is possible to presume that it is a factor which generates fatigue 
characteristics-proof or an abrasion characteristic which is considered that that HMC 
is arranged with the priority to a surface layer of textiles, has a function in which this 
HMC layer maintains intensity of textiles, and was extremely excellent 
[001 1]Working example which a half-full oriented yarn obtained by JP,H61-2891 1 1 ,A 
with a spinning method using a special solvent two kinds measured [ working example ] 
by an unrestrained condition to say, and had two or more melting point peaks 
observed is indicated. A melting peak of a final full oriented yarn of this working 
example cannot but imagine in what kind of thing. Only by inserting in aluminum PAN 
for measurement and measuring without usually cutting thread thinly although an 
unrestrained condition which this half-full oriented yarn says cannot but guess 
[ whether it is also in what kind of state, or ], Also although it says that there are fevy 
restrained conditions compared with the usual measurement which was compared and 
the textiles twisted around an aluminum wafer, When thread in Pan is locally fixed 
between the Pan pars basilaris ossis occipitalis and a lid actually or inhomogeneous 



distribution of stress arises in a sample at large, it is a usual state that a multiplex 
peak is often observed, and it is a publicly known phenomenon. In order to avoid 
influence of [ on such measurement ], it is necessary to cut to prudent very short 
length so that this invention persons may carry out. even if this gazette is the same 
measurement as this invention, a temperature region given in working example will be 
out of a range specified by this patent, and will be inferior to fatigue resistance and a 
crookedness abrasion characteristic which an invention aims at — I will come out — r 
things — things are guessed by a situation described below. It is more difficult than a 
dimension to take a structure precise to a surface layer by a method currently 
indicated by gazette, i.e., a slow technique from which the 1st solvent is extracted by 
the 2nd solvent just behind spinning at parenchyma. 

[0012]In a high intensity polyethylene fiber used for a highly efficient fishing line which 
is this invention, at least one or more melting peaks for which it asked by DSC need to 
exist in 140 ** - 148 **. As for especially it, in two or more peaks, it is preferred that 
it is a main peak with the biggest endothermic value. It is thought that a main peak 
reflects average structure (EC) of occupying a main part of textiles, and it becomes 
less enough [ less than 140 ** / the heat resistance of the textiles themselves ] as: 
moreover — if it exceeds 148 ** — the average fiber structure — rather — binding 
force — it is high — for example, it is extended, and becomes in end chain structure, 
and the fatigability of the textiles themselves falls rather. This invention persons 
reached obtaining the fatigue characteristics of textiles, and textiles which find oui 
becoming optimum when the bending fatigue characteristic has this main peak in 14Q 
** - 148 ** in this case especially, and are used for highly efficient polyethylene which 
is this invention. 

[001 3]A high intensity polyethylene fiber used for a highly efficient fishing line which is 
this invention on the other hand needs existence of at least one peak for not less than 
148 **. That is, I think that it corresponds with HMC structure where the 2nd melting 
peak (T m2 ) that exists in not less than 148 ** in two or more endothermic peaks which' 
can be set to DSC measurement of textiles concerning this invention influences an 
important antiwear characteristic greatly in the fatigue-resistant characteristic^ 
especially this invention. As for textiles which do not have a peak at not less than 148| 
**, an antiwear characteristic gets extremely bad although a mechanism of th<3 
formation will be described later. 

[0014]thus, as compared with the conventional high intensity polyethylene fiber,; 
fatigue characteristics, especially abrasion characteristics-proof of a high intensity 
polyethylene fiber used for a highly efficient fishing line which is this invention wer^ 



boiled markedly, and have improved. Specifically in an attrition test measured basecl 
on the JIS B method (JIS L1095), the number of times of cutting of textiles serves as 
100,000 times or more of high intensity polyethylene fibers. 

[001 5] Although a method of manufacturing a high intensity polyethylene fiber used for 
a highly efficient fishing line which is this invention recommends a method which 
needs to adopt a prudent and new manufacturing method and is indicated below, of 
course, it is not limited to it. That is, as for limiting viscosity [eta] of polyethylene of 
the amount of Polymer Division which serves as the raw material in manufacture of 
the textiles concerned, it is important that it is five or more, and it is ten or more still 
more preferably eight or more preferably. High intensity textiles of 22 or more 
cN/dtex are not obtained for mean intensity of textiles originally carried out to limiting 
viscosity being less than five with a request. On the other hand, as for limiting 
viscosity of polymer which serves as a raw material from a viewpoint of 
fatigue-characteristics-proof grant, although it is infinite to limiting viscosity like the 
above, 2.9 or less are preferred. 

[0016]in a high intensity polyethylene fiber used for a highly efficient fishing line which 
is this invention — the main ingredients of polymer — an ethylene ingredient — more 
than 99.5mol% — it is preferably important that it is a homopolymer of polyethylene 
substantially beyond 99.8mol%. Although recommended rather, introduction of 
branching of a **** small quantity for the purpose of improving the creep property etd. 
of textiles obtained by making a side reaction and a rate of polymerization of a 
polymerization improving is not preferred to the fatigue characteristics of textiles, if 
copolymer components, such as an alpha olefin, increase too much. It is presumed 
whether although it is not certain, if copolymerization of a small amount of alpha 
olefins is carried out, a slide between chains within a crystal will be controlled, and this 
cause inhibits an operation which this makes ease stress to modification of a 
continuous repetition (it misses). 

[0017]In a manufacturing method which a high intensity polyethylene fiber used for a 
highly efficient fishing line which is this invention recommends, The uniform 
dissolution can be performed for polyethylene of such an amount of Polymer Division 
using nonvolatile solvents, such as volatile solvents, such as a decalin tetralin, paraffin, 
solid paraffin, and a dope for spinning can be obtained. Under the present! 
circumstances, concentration is preferably [ 2.9% or less of] desirable 50% or less. As 
for a solution used, if it furthermore says, it is preferred that it is a volatile solvent: 
Speed which extracts a solvent out of thread in an ordinary temperature solid or a 
non-volatile solvent is slow, and it is difficult to fully form HMC described by thi$ 



invention. It is presumed that this Reason becomes possible [ forming a unique crystal 
structure (HMC) in which a surface solvent evaporates more positively, concentration 
is high and a chain carries out orientation more near the fiber surface in a stage of 
spinning and which chains connected by using a volatilization solvent ]. In common 
sense of the conventional spinning art, a structure difference of such the surface and 
an inside becomes a factor which reduces intensity of textiles, choosing spinning 
conditions in order to use homogeneity of a cross sectioned direction as much as 
possible also sets dry spinning and wet spinning, such as not only gel spinning but 
polyvinyl alcohol, and polyacrylic nitril, to melt spinning from the first — that isi, 
spinning — it was the common sense of the engineer concerned engaged generally. 
[0018]This invention persons make structure of a inner layer and an outer layer 
change positively rather in a stage of spinning against this common sense, Although 
intensity and an elastic modulus were maintained by specifically eliminating a solvent 
of a surface layer positively momentarily, and forming a HMC layer by making spinning 
tension concentrate on a surface layer by that cause, textiles possessing an antiwear 
characteristic and the bending fatigue characteristic of having excelled extremely 
found out obtaining and getting, and reached this invention. 

[0019]That is, I think that the 2nd melting peak (T m2 ) that exists in not less than 148 
** in two or more endothermic peaks which can be set to DSC measurement of 
textiles concerning a high intensity polyethylene fiber used for a highly efficient fishing 
line which is this invention as mentioned above originates in this HMC at least. It found 
out that high intensity polyethylene which has the optimal fatigue 
characteristics-proof could specifically be provided by controlling quantity of this 2nd 
melting peak, and the above-mentioned hypothesis was reached. 
[0020]Having the structure which a mutual molecule confounds more HMC which 
exists in this surface layer, and is hard to fibrillate is imagined. That is, that the first 
cause of fatigue by crookedness and wear of orientation textiles which make a high 
intensity polyethylene fiber representation is in fibrillation from a surface layer of 
textiles is a fact generally known. That textiles of this invention which has a more 
precise surface structure are excellent in the bending-fatigue-resistance 
characteristic or an antiwear characteristic presumes that it is based on such a 
situation. 

[0021] However, in this HMC, a rate of occupying to a crystal structure of the whole is 
important. Namely, although the 1st existing endothermic peak (140 ** - 148 **) (T ml ) 
presumes that it originates in fusion of EC and the 2nd peak (T m2 ) that exists in not 
less than 148 ** originates in HMC at least like the above-mentioned, a ratio of height 



of the greatest endothermic peak in each temperature region — 1.5:1.0 to 2.9:1.0 — it 
is preferably important 2.0:1.0 to 2.9:1.0 and that it is 2.1:1.0 to 2.8:1.0 still more 
preferably. If a peak by the side of low temperature becomes low relatively from 1 .5:1 .6, 
it will mean that a molar fraction of HMC presumed that this forms a surface layer of 
textiles becomes large too much, and fatigue characteristics-proof will get worse 
rather. This is presumed because degradation like buckling fatigue is promoted 
because a surface layer hardens too much. Although a HMC chain with which a pea|< 
value by the side of an elevated temperature becomes small rather than 2.9:1.0 in the 
ratio decreases relatively on the other hand and it is convenient to a strength 
property etc., a highly efficient fishing line in which raw material performance of a high 
intensity polyethylene fiber in which fatigue characteristics-proof made into the 
purpose of this invention were improved was made to reflect efficiently cannot be 
satisfied. 

[0022]Anyway, a highly efficient fishing line obtained by this invention, Have intensity 
and the elastic modulus the former and more than comparable, and, in addition, exceil 
in crookedness-proof / wear fatigue characteristics, and. Although a principle is only 
presumption, **** is carried out for obtaining a function surface and a highly efficient 
fishing line epoch-making in respect of practical use by using a high intensity 
polyethylene fiber which is excellent in blade resistance and cut resistance by being 
characterized by a surface layer being more precise. 

[0023]A technique recommended when manufacturing a high intensity polyethylene 
fiber used as raw material of this highly efficient fishing line is supplying hot inactive 
gas compulsorily to a regurgitation solution which came out directly under [ cap ] 
spinning, and evaporating a solvent of the surface of a line of thread positively, 
thereby — the surface — **** — a thin HMC layer can be made to be able to form 
and a unique structure which a chain of the above-mentioned concept connected 
mutually can be made to appear by centralizing tension in spinning It is recommended 
that not less than 60 ** of temperature [ not less than 80 ** of] of inactive gas in this 
case is not less than 100 ** less than 150 ** still more preferably preferably. Under 
the present circumstances, gas is not limited although using nitrogen gas from an 
economical viewpoint is recommended. 

[0024]Thus, obtained textiles may extend several times, being heated again and 
making a remains solvent evaporate, and may perform multi stage story extension by a 
case. New textiles which have the above-mentioned extremely outstanding 
characteristic can be obtained without HMC structure of the surface once formed 
with spinning disappearing in latter extension. 



[0025]Although a gestalt in particular of a fishing line by this invention is not asked, 
what acted as a braid of the above-mentioned high intensity polyethylene fiber, a 
thing which allotted these textiles to wadding and which carried out covering yarn, or a 
thing which made these textiles throwing can be recommended. 

[0026]A measuring method and a measuring condition about weighted solidity of a higfi 
intensity polyethylene fiber which constitutes this highly efficient fishing line in this 
invention are explained below. 

[0027](Intensity and elastic modulus) Intensity in this invention, and an elastic 
modulus, Using "tensilon" by a cage ene tick company, 200 mm (length between 
zippers) of sample length, It calculated and asked for an elastic modulus (cN/dtexj) 
from 100% of extension speed a tangent which measures distortion-stress lines oh 
condition of for /under 20 ** of ambient temperature, and 65% of relative humidity 
conditions, and gives the maximum inclination intensity (cN/dtex) and near the curved 
starting point for stress in the curved point of rupture. Each value used average value 
of 10 times of measured value. 

[0028](Limiting viscosity) Limiting viscosity was determined from an interpolating 
point to the starting point of a straight line which measures specific viscosity of 
various diluted solutions with an Ubbelohde capillary viscometer in a 135 ** decalin, 
and is obtained by least mean square approximation of a plot to concentration of the 
viscosity. Measurement was faced, a sample was divided or cut for a sample to the 
length of about 5-mm length, 1wt% of an antioxidant (made by brand-name "reed NOx 
BHT" Yoshitomi Pharmaceutical Industries) was added to polymer, the stirring 
dissolution was carried out at 135 ** for 4 hours, and a measurement solution was 
adjusted. 

[0029](Differential scanning calorimeter measurement) Differential scanning 
calorimeter measurement used "DSC7" by PerkinElmer, Inc.Carried out about 5~mg 
restoration enclosure of the sample (textiles) beforehand judged to 5 mm or less at 
aluminum bread, and made aluminum bread of same sky into a reference, and it was 
made to go up from a room temperature to 200 ** under inactive gas with 10 ** the 
heating rate for /, and asked for the endothermic peak. Carry out baseline amendment 
of an obtained curve and the number of not less than 140 ** melting peaks is counted!, 
A peak with the largest amount of endothermics was made into the 1st melting peak in 
140 ** - 148 **, it is in not less than 148 **, a peak with the largest amount of 
endothermics was made into the 2nd melting peak, and it asked for each temperature 
and peak height, and asked for a rate of a peak ratio by **(ing) the former by the latter. 
When a peak was hard to be distinguished by the shape of a shoulder, a peak ratio was 



computed by having substituted height of absorption at 150 ** as the 2nd melting 
peak. 

[0030](Abrasion resistant test of thread) The antiwear characteristic of this fishing 
line was measured by yarn doubling or a method which adjusts and is based on the JIS 
B method (JIS L1095) so that it might become an equivalent for 1500dtex if possible 
about textiles. A friction child carried out load at a both-way distance of 2.5 cm, and 
110 angles by 1 15 speed/of 0.5g [ d ] /using hard steel of 0.9 mmphi, and less than 
1000 times of those of n= 2 times of average value rounded off and adopted. 
[0031 ]The antiwear characteristic of a fishing line by this invention performed what 
adjusted a high intensity polyethylene fiber by this invention to a braid with the 
following test method. 

[0032]A testing machine improved a hexagonal-bars abrasion tester of a seat belt, 
has arranged ceramic GAIGO in a position of hexagonal bars, and used it as a testing 
machine. Therefore, about stroke length, an angle, etc., it is proportionate to 
JIS-D-4604 (1995). As shown in drawing 2, a sample is fixed to a ceramic guide!, 
through and one side are fixed to a drum, and load is applied to another side. Load 
applies load by a ratio of 1 g/d to a denier value of wadding. After making a drum move 
reciprocately 1000 times, the visual judgment of the state of a sample was carried out. 
if completely changeless as evaluation of an abrasion proof examination — O — when 
becoming fluffy for a while, or ** and fuzz were intense, when cutting also partly, it 
was estimated as x. 

[0033](Strength retention) A powerful measuring method is proportionate to JIS L 
1013, and compared powerful retention by a sample before and behind an abrasion 
resistant test described by an upper paragraph. 

[0034] Hereafter, although this invention is concretely explained with working example' 

this invention is not limited to these. 

[0035] 

[Example]Hereafter, this invention is explained with working example. 
(Working example 1) Limiting viscosity dissolves the homopolymer of ultra high 
molecular weight polyethylene of 21.0 and molecular-weight-distribution index 
Mw/Mn=3.7 with the screw type kneading machine set as the temperature of 230 
while distributing the mixture of 10wt% and decahydronaphthalene 90wt% of slurry 
form, 0.7 mm in diameter set as 170 ** was supplied to the cap which carries out a 
400 hole owner by solitary-foramen discharge quantity 1.4 g/min with the lightweight 
pump. As it hits a line of thread uniformly as much as possible in the nitrogen gas 
adjusted to 100 ** at 1.2 m/second high speed in the slit shape gas supply orifice 



installed directly under the nozzle, the decalin of the surface of textiles is evaporated 
positively, It cooled substantially in the airstream set as 30 ** immediately afte|r 
[ that ], and when [ this ] taken over the speed for 75-m/by the Nelson-like roller 
installed in the nozzle lower stream, the solvent contained filar was falling to the 
abbreviation half of the original weight. Then, the obtained textiles were succeedingiy 
extended by 4 times in the heating oven which was extended 4 times under 100 ** 
heating oven and which installed these textiles in 149 **. The fineness of total textiles 
which was able to obtain uniform textiles without fracturing on the way was 455dtex. 
The property value of the obtained textiles is shown in Table 1. The fishing line 
adjusted to 55.6dtexx4 braid using the textiles obtained next was created, and the 
wear test was presented. The result is shown in Table 2. 

[0036](Working example 2) It was a satisfying value although the fall was looked at by 
endurance a little which the temperature of the heating-at-high-temperature style in 
working example 1 was 120 **, and the mean wind was carried out in 1.4 m/second, 
and also performed spinning by the same operation. What was used as the 1 1 1 .1dtexx4 
braid using the textiles obtained next was created, and the attrition test was 
presented. The result is shown in Table 2. 

[0037](Working example 3) Limiting viscosity made viscosity of the solution 30%, using 
polymer of 12.1 and molecular-weight-distribution index Mw/Mn=5.4 as 
main-ingredients polymer in working example 1, and also spinning was carried out by 
the same operation. In the 2nd step of extension whose 3 times as many extensions 
were possible for 1 step stretching, 2.2 times were a limit. The result is shown in Table 
1. The whole fineness was 1160dtex. Intensity fell a little. What was used as the 
111.1dexx4 braid using the textiles obtained next was created, and the attrition test 
was presented. The result is shown in Table 2. 

[0038](Working example 4) The covering thread which used as wadding (880dtex) and 
volume thread (220dtex) the textiles which consist of high strength polyethylene of 
working example 1 was created, the abrasiveness examination of Table 2 was done; 
and the attrition test was presented. The result is shown in Table 2. 
[0039](Working example 5) What made the textiles (1320dtex) which consist of high 
strength polyethylene of working example 1 throwing (number of twist 100 t/m) was 
created, the abrasiveness examination of Table 2 was done, and the attrition test was 
presented. The result is shown in Table 2. 

[0040] (Comparative example 1) In the experiment of working example 1, grant of the 
hot wind in the gas slit directly under a nozzle was stopped, and it cooled with 30 
nitrogen gas promptly. The 2nd step fell [ draw magnification ] a little by a part for 



75-m/ T only low magnification was obtained, i.e., 1 step stretching was 4.0 times and 2 
step stretching of spinning was 3.5 times. The physical properties of the obtained 
textiles are shown in Table 1. A DSC result is shown in drawing 4. Although the 
textiles which are equal to working example 1 mostly in intensity and elastic modulus 
were obtained, it was inferior to abrasion resistance, and thermal character was not 
satisfied, either, i.e., the peak by the side of an elevated temperature became in 
shoulder, and a clear peak was not acquired. Inside ** also substituted 140 ** - 148 
** for the peak value of 145.5 **, and the amount of endothermics in 150 ** by 
acquiring a peak at the 1st endothermic and the 2nd endothermic peak, respectively, 
and the ratio was computed by reference. What was adjusted to the 55.6dtexx4 braid 
using the textiles obtained next was created, and the attrition test was presented. The 
result is shown in Table 2. 

[0041](Comparative example 2) After dissolving polymer of working example 1 with a 
liquid paraffin, unextended spinning thread was obtained on the same operation and 
spinning conditions. However, 4 times as many extensions were performed, carrying 
out real extraction of the solvent all over the bus of n-Deccan set as about 80 
arranged under Nz of spinning. Cooling with the positive gas in an air gap was not 
carried out. The half-full oriented yarn including obtained n-Deccan was extended 4 
times at 148 ** among the oven of hot inactive gas, real desiccation of the 2nd 
solvent was carried out, and the full oriented yarn was obtained. The physical 
properties of textiles are shown in Table 1. Although the textiles which are equal td 
working example 1 mostly in intensity and elastic modulus this time also were obtained, 
DSC is completely a single peak and the small shoulder was rather observed near 13$ 
**. The antiwear characteristic of the obtained textiles was very a low. What was 
adjusted to the 55.6dtexx4 braid using the textiles obtained next was created, and the 
attrition test was presented. The result is shown in Table 2. 
[0042] 
[Table 1] 
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4 5 5 
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3 
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[0043] 
[Table 2] 
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550. 1 
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1 1 I O. 1 


2 5. 4 


24. 9 


409. 8 




8 2. 9 


**«5 


1 450. 2 


2 8. 5 


3 8. 7 


945. 3 
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[0044] 

[Effect of the Invention]It made it possible to provide the highly efficient fishing line by 
the new high intensity polyethylene use which is excellent in the abrasion proof and 
fatigue characteristics which have high intensity and a rate of high elasticity, are equa|l 
to the general-purpose textiles for garments thread, or were excellent. 



